INTRODUCTION {#sec1-1}
============

Over the past decade the placement of implants has increased exponentially across the world.\[[@ref1]\] While there have been many clinical limitations to the placement of implants cited in literature\[[@ref2][@ref3]\] one of the strongest arguments against the willingness of patients towards the placement of dental implants has been the prohibitive cost of these implants.\[[@ref4][@ref5]\] In the past few years however there have been many reports in literature that as the cost of dental implants decrease and their rates of success improve, patients' reluctance towards the placement of implants may slowly be changing.\[[@ref6]--[@ref8]\]

Assessing a patient\'s willingness to pay (WTP) is one of the most accepted methods to evaluate the acceptability of new treatment modality for the clinician. It has been used to successfully measure patient\'s perception in not only in dentistry,\[[@ref9]--[@ref11]\] but in fields such as orthopedics,\[[@ref12]\] cardiology\[[@ref12][@ref13]\] and health care service preferences.\[[@ref14]\] Bidding is the oldest and most accepted tool to assess WTP of a patient and provides both clinicians and third party payment providers with a realistic estimate of how much a patient can spend on a new treatment modality.\[[@ref15]\]

Despite this, it has been stated that data on how much a patient is willing to pay for implant care and how this may influence clinical decision making is scant.\[[@ref16]\] Although, there is some data on the factors that affect clinicians' recommendation of dental implants in the Middle East,\[[@ref17]\] the concept of WTP for implant treatment and how it influences clinical decisions remain a largely unexplored area.

Given this background it was decided to evaluate Saudi patients' WTP for implant treatment and attempt to define the clinical and socio-demographic factors influencing that decision.

Methodology {#sec2-1}
-----------

Ethical clearance for the study was obtained from the research center of the Riyadh Colleges of Dentistry and Pharmacy (UGSRP/2011/021).The study was conducted between September 2011 and January 2012.

Selection of the sample {#sec2-2}
-----------------------

The power of sample was calculated based on the minimum sample required for a regression analysis with a single dependent variable, with true *r*^2^ value of 0.1, with alpha set at 0.05; which was 50. A total of 100 patients (38 male, 62 female) who had one or more missing teeth were selected using convenience sampling. The sample comprised of 50 uninsured patients reporting to the outpatient dental departments of a private hospital and 50 patients reporting to a government hospital in Riyadh after obtaining an informed consent.

Data collection {#sec2-3}
---------------

Data collection was done by four of the authors, (AM, EQ, HA, KS) who were trained in the bidding process and collection of demographic data. Given the subjective nature of WTP and differences among patients, the investigators were calibrated against the lead investigator (BG). Patients who consented to participate in the study were given a form in Arabic asking them to fill in their demographic data. The bidding process was administered to patients in two stage process. In the first stage, the patients were presented with different cost-benefit scenarios and then asked if they were willing to pay the median cost of a single implant in Riyadh city, which was 3000 SR (1 SR = 3.77 US\$).

In the second phase, patients were allowed to bid for the price they would be willing to pay. Patients who were unwilling to pay the median price had the price progressively reduced by 500 SR until they reached a price they would be willing to pay or the sum reached 0. Patients who were willing to pay the median price for an implant had the price progressively increased by 50 Riyals and asked if they would still be willing to pay for the dental implant. The price was progressively increased until the patient was no longer willing to pay for the implant or until they reached the maximum price charged for an implant in Riyadh city which was 8500 SR.

Statistical analysis {#sec2-4}
--------------------

The data was processed using the SPSS version 19 data processing software. The factors that could influence the patients' WTP were classified into socio-demographic factors and individual patient specific factors. The mean price the patient was willing to pay for an implant was compared between different demographic groups using the one way-ANOVA.

The socio-demographic and individual patient factors were then grouped into two Binomial logistic regression models, with WTP as the dependent variable.

RESULTS {#sec1-2}
=======

Of the 100 individuals surveyed 67% said they would be willing to pay (WTP) the median price for the placement of an implant. A comparison of socio-demographic factors \[[Table 1](#T1){ref-type="table"}\] showed that significant differences were found between gender, income groups and setting of the clinic in the mean WTP price of the patients. Females had a higher mean WTP price than males; however, the proportion of females WTP the median price was similar to that of the males surveyed. Patients in the government setting had a lower WTP price than those in the private setting; there were also fewer individuals in the government setting who were WTP the median price for the placement of an Implant. The WTP price and the number of individuals WTP the median price increased proportionately with the income of the family. Comparison of the income groups among the two centers showed that there was no significant difference in the income of patients attending either the government or private clinic. Although students had the highest WTP price, the employment status did not seem to have a significant impact on WTP \[[Table 1](#T1){ref-type="table"}\].

###### 

Socio-demographic factors and their impact on willingness to pay price for a dental implant

![](DRJ-9-719-g001)

When the patient\'s specific factors influencing the patient\'s acceptance of an implant were considered, we found that there was a significant difference in the mean WTP price between groups with regard to the area of the missing tooth, the patients' perception of their oral health and the their desire to want an implant. No significant difference was found between the time elapsed since extraction or the desire of the patient to replace the missing teeth.

Patient with an anterior missing tooth or with missing teeth in both anterior and posterior seemed to be willing to pay more for an implant than those with only a posterior tooth missing, however, the difference was not statistically significant.

The patients' perception of their own oral health had a significant influence on the patients' WTP for an implant, with patients who considered their oral hygiene to be good or excellent were willing to pay a significantly higher price than patients who considered their oral hygiene to be poor \[[Table 2](#T2){ref-type="table"}\].

###### 

Patient specific factors and their impact on willingness to pay price for a dental implant

![](DRJ-9-719-g002)

In order to ascertain the relationship of the multiple variables to the WTP of the patients, the variables were subjected to a binomial logistic regression, with the WTP price as the dependent variable for both the socio-demographic and the patient specific variables. Among socio-demographic factors \[[Table 1](#T1){ref-type="table"}\], income and hospital setting seemed to have a significant influence on whether a patient was willing to pay for an implant or not. Surprisingly gender was not a factor in whether a patient was willing to pay for an implant or not, even though females who were willing to pay for an implant had a significantly higher WTP price than their male counterparts.

Among the individual patient factors, whether a patient wanted an implant or not was the most important factor that would determine whether a patient would be willing to pay for an implant. The only other factor that seemed to significantly influence the patients' WTP seemed to be the patients' perception of their oral health \[[Table 2](#T2){ref-type="table"}\].

DISCUSSION {#sec1-3}
==========

The effectiveness of the bidding technique in the assessment of WTP has been documented in literature.\[[@ref15]\] The ease of this method was evident in our study as none of the patients we approached refused to participate in the study.

Usually, bidding for an object starts from the lowest price; however, this method may result in what has been termed as the as the "starting point bias"; which states that a patient who is offered a low price will refuse to bid higher making it difficult to determine the minimum WTP price.\[[@ref18]\] The use of the median price is said to be one of the most effective ways to negate any effect of such bias.\[[@ref19]\]

The fact that a majority of our patients were willing to pay the starting price for a dental implant is a positive sign and is contrary to the findings of Leung and McGrath,\[[@ref9]\] who found that most of their subjects were not willing to meet the market price of a dental implant. One of the factors for this difference, however, could be that our study focused on patients who had actually undergone tooth loss rather than the hypothetical situations used by others. In this respect, our findings correspond to those of Esfandari, *et al*.\[[@ref6]\] who in a similar study on overdenture patients suggested that a majority of patients would be willing to meet the price of a dental implant if it meant an increase in oral function and stability of their dentures.

The loss of function due to a missing posterior tooth is an important factor in motivating the patient to seek replacement.\[[@ref20]\] While the loss of esthetics as a factor in patients seeking implants to replace a missing anterior tooth or prosthesis has been discussed in literature.\[[@ref21][@ref22]\] The role of loss of function in influencing the patients choice of an implant is often overlooked. This was evident in our study when we saw that there was no significant difference in the WTP for an implant between patients who had lost an anterior or a posterior tooth. In fact the WTP price was seen in patients who had lost both anterior and posterior teeth, suggesting that a combination of loss of function and loss of esthetics can greatly influence a patient\'s decision to pay for a dental implant.

There are conflicting views in literature regarding the relationship between the period of time elapsed since tooth loss and patients' desire to replace missing teeth. While some have pointed out that a longer time frame elapsed since the extraction of the tooth indicates the lack of interest on the part of the patient to replace his/her teeth\[[@ref23]\] others have stated that a prolonged loss of function could make the patient realize the value of replacing the tooth.\[[@ref20]\] Interestingly, we found that the number of teeth lost and the time elapsed since the time of extraction were not significant factors in influencing WTP of the patient. However, given the small size of our paper and the several possible confounding factors, this fact should be studied in greater detail.

In general, females have been found to be more willing to pay for healthcare services than men.\[[@ref24][@ref25]\] Our study found that women who said they were willing to pay for implant had higher mean WTP scores than the men, however, there was no significant difference in the number of men and women willing to pay the median price of a dental implant. This seems to suggest that, although gender is an issue in the WTP for dental implants, other factors perhaps play a greater role.

The influence of income on the ability to pay is a debated topic. While our findings agree with investigators who have indicated a positive association between the income group and the WTP;\[[@ref26]--[@ref28]\] others, including a recent study with methodology very similar to ours have found no such association.\[[@ref9][@ref29][@ref30]\] A possible explanation for this could be that the studies were carried out in different countries and settings. Some of the studies also used hypothetical models\[[@ref9]\] rather than real patients, suggesting that although such models may predict general trends, the actual loss of function that a patient who undergoes extraction experiences is difficult to replicate.

The fact that patients in a government setup are less likely to be WTP, for care is documented in literature.\[[@ref31][@ref32]\] The fact that there was no significant difference in the distribution of income groups between the private and the government hospital seems to reinforce the fact that while WTP is dependent on income, it is perhaps also influenced by the patients' perception of the cost of health care at a particular institution.

A positive correlation was found between the perception of oral health and the mean WTP price of the patients. While this is similar to a recent study on patients WTP for implants,\[[@ref9]\] it is contrary to the findings of studies on implant overdentures\[[@ref6]\] orthognathic surgery,\[[@ref30]\] and dental caries\[[@ref33]\] where the WTP is usually inversely proportionate to the perception of oral health. This seems to suggest that WTP for implants, especially single implants, may be driven by an understanding of needs rather than symptoms. This also perhaps, explains why the acceptability of the implant was the most significant factor in influencing whether a patient would pay for the implant or not.

The acceptance rate of the implant (patients willing to place an implant after initial interview) was 87% which is higher than those reported in other countries\[[@ref34][@ref35]\] who reported acceptance rates between 27% and 58%. One of the reasons for this variation could be because our study was conducted in a hospital setting, where people were looking to replace their teeth rather than in the general population. Despite this finding, the high acceptance rate is a positive sign and indicates that patients in Riyadh City are not only aware of implants, but would also like to have them placed; and in most cases be willing to pay for them.

This study was designed to serve as an initial assessment of factors influencing WTP for dental implants in Saudi Arabia; however, the factors highlight trends that in all probability transcend borders. A larger sample using specific patient groups could provide us with greater insight into specific factors and serve as a useful guideline to establish payment modalities for dental implants, especially in countries where the field is relatively new.

CONCLUSION {#sec1-4}
==========

Within the limitations of this study, it can be concluded that despite the cost of treatment, dental implants seem to be an attractive treatment option for the replacement of missing teeth among patients in Riyadh city. The income and gender of the patient and the setting of the practice all seem to influence the WTP of the patients. The greatest factor influencing the patient\'s WTP is the acceptability of the implant to the patient.
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